Twenty-one women subjects were matched in terms of their VO2ma,, and assigned to one of two groups: (1) training at 30s; or (2) 2 min with a 1:1 work: relief ratio (1:1 WR) before participating in a 7-week training programme which began at an intensity of 85% Vo2m. and increased 5% every two weeks (90% and 95% VO2max). The subjects trained to exhaustion four times per week. Maximal oxygen consumption (VO2max), lactate threshold (Tiac) and ventilatory threshold (Tvent) were determined before and after the training programme. After training, there were significant increases (P < 0.05) in VO2max (5% and 6%), Tlac (19.4% and 22.4%), and Tvent (19.5% and 18.5%). There were no significant group differences on any dependent measure but this research adds support to previous training studies in that a strong correlation (P <0.05) between Tlac and Tvent is maintained from before to after the test. It was concluded that both formats of high intensity aerobic interval-training produce similar changes in VO2max, Tiac and Tvent and that these changes appear to be independent of the length of the work interval.
Introduction
The intensity and duration of exercise will determine the production and accumulation of lactate1' 2. By altering the intensity of exercise and the work:rest ratio (WR), the contribution of anaerobic and aerobic metabolism to total energy needs may be manipulated3. Skeletal muscle adapts to aerobic interval training (1:1 WR) with an increase in the capacity for aerobic metabolism and a decrease in lactate production4. But, as the intensity of interval work (1:1 WR) approaches and exceeds 100% VO2max the anaerobically generated acidosis becomes a major factor in contributing to muscular fatigue5.
The presence of lactate has been proposed to have a cause and effect relationship with Tvent due to the carbon dioxide produced as a consequence of lactate buffering by the bicarbonate system6. Research evidence concerning this relationship is contradictory. Simon and colleagues7 have reported that Tvent occurs before Tlac whereas Walsh and Bannister8 described the opposite sequence of events. Our study employing two forms of high-intensity aerobic interval-training was therefore designed to clarify the proposed cause and effect relationship between Tlac and Tvent. In addition, the metabolic responses of women subjects to two different interval training regimens were evaluated.
Subjects and methods
Informed consent was obtained from 21 women physical education students from Lakehead University to participate in the study. The group was pre-tested to establish baseline performance values for VO2max, Tiacy Tvent and also to ascertain individual training work loads. Determination of V02max, Tiac and Tvent were performed on the same day.
Measurement of Vo2
The determination of VO2max was performed in accordance with the procedures outlined by Hoppeler and colleagues9 and Tesch and colleagues10 on a Monark bicycle ergometer (Monark, Varberg, Sweden) at a cadence of 60r.p.m. The subjects underwent a 4-min unloaded warm up at OW. Thereafter, an increase in resistance of 30W was applied to the ergometer. This load was maintained for 2min and was subsequently increased by 30W every 2 min until VO2max had been achieved9' 0. Gas analysis was carried out using a pre-calibrated Beckman MMC Horizon II system (Beckman Instruments, Anaheim, California, USA 
Results
Descriptive data of the physical and physiological characteristics of the subjects before training in both training groups are presented in Table 1 . There were no significant differences between groups before the start of training for any variables. After the 7-week training programme, both groups improved significantly in VO2max. However no significant differences between groups were noted over time (Figure 1 ). (Figures 2 and 3 ). There were significant correlations between Tiac and Tvent before and after training for both groups 1 and 2 ( Table 2 ).
Discussion
The increase in Vo2max demonstrated by both groups in the present investigation (Figure 1 ) is in agreement with other interval training studies which employed similar training intensities of 80-95% VO2max 14 . As well, research by MacDougall and Sale5 revealed that the greatest changes in aerobic capacity will occur when the work intensity exceeds 90% Vo2max.
Previous investigators have shown that the length of the work interval appears to affect the magnitude of the aerobic training response. Daniels and Scardina15 suggested that exercise bouts lasting approximately 3-5min are considered optimal for training the aerobic energy system. While Astrand and colleagues1 advised that a 2-min work:2-min relief interval was considered more appropriate. As well, MacDougall and Sale5 reported that a work period of 30 s followed by a 30-s rest interval would be inadequate in stressing aerobic capacity as compared with longer 2-3 min work periods. The longer 2-3 min work intervals would provide a greater degree of hypoxia. Furthermore, both the alactate and lactate energy systems would appear to be used to a greater extent with the 30s as opposed to the 2-min work interval5. However, the results of the present research contradict their findings as no significant differences in aerobic capacity were revealed between the 30-s and 2-min interval-training groups.
Previously, it has been shown that the greater intensity of exercise associated with aerobic intervaltraining yields more pronounced peripheral than central adaptations5. Increases in mitochondrial volume9 ,16 increased capillarization of muscle17, and an elevation in the concentration of the enzymes of both P-and end-terminal oxidation18 provide the mechanism for a delay in lactate production after this form of training19 and may account for the observed 19.4% (group 1) and 22.4% (group 2) increase in Tlac realized in this study. Formerly, it has been argued that extensive local adjustments in the oxidative potential of skeletal muscle can occur without a dramatic increase in V02max20. In our study there was a modest, but significant rise in VO2max of 6% (group 1) and 5% (group 2) associated with the more dramatic elevation in both Tiac and Tvent. The smaller volume and greater exercise intensity with this type of training may account for these differences.
In the present research, Tvent and VO2max both increased significantly after the aerobic interval training programme ( Figure 3 ) and this is in agreement with previous work21' 22. However our data do not agree with the results of Acevedo 
